250         SPIRITS AND  LIQUEURS  (GENERAL METHODS)
tightly closed and inverted so as to obtain all the liquid in the larger bulb
and then carefully brought into the original position, this procedure being
repeated several times. Next, held horizontal or slightly inclined and
supported by one hand on the graduated tube and the other at the neck,
while the stopper is held tight with one finger, it is shaken rapidly and
vigorously 150 times ; it is then placed upright in the bath at 15° and by
rotating it on its axis and tapping it laterally with the finger, the whole
of the chloroform is caused to sink into the lower part. The same operations
are carried out with the tube containing the spirit. After the two tubes
have remained for 15-20 minutes in the bath, they are raised sufficiently
to read the volumes occupied by the chloroform, the differences from 20
c.c. indicating the increases in volume in the two cases.
With pure alcohol, this increase should be about 1-64 c.c.1 Greater
increases are obtained with spirits containing higher alcohols, the latter
being more soluble than ethyl alcohol in chloroform. The difference between
the increases in volume in the two cases, multiplied by 0-6631 (volume
of amyl alcohol per 100 c.c. o£ 30% alcohol, corresponding with i c.c. of
increase), gives the higher alcohols calculated as c.c. of amyl alcohol per
100 c.c. of 30% spirit.
From the number thus found the quantity of higher alcohols per cent,
of the spirit under examination or per cent, of the absolute alcohol present
V       V
is obtained by multiplying by	or —.    When the dilution has been made
100      a
with water, it is sufficient to multiply the number found by — and by
30
3'333-2
The results given by Rose's method are only conventional, since different
higher alcohols give different increases in volume of the chloroform; for the
three principal higher alcohols, namely, amyl, isobutyl and propyl alcohols,
the relative increases are approximately r : £ : J. Since amyl alcohol predomi-
nates and also gives the greatest increase, the results are usually calculated
as amyl alcohol. Further, if the original spirit contains esters of higher alcohols,
these are saponified on distillation with potash and the resultant alcohols are
then estimated as higher alcohols.
5. Detection and Determination of Metals
Metals, especially copper, zinc and lead, may be found in spirits in small
quantities derived from the distillation apparatus or the storage vessels.
They are detected and determined by evaporating a sufficient quantity of
the liquid, incinerating the residue and treating the ash by the ordinary
methods of qualitative and quantitative analysis.
In particular, traces of copper may be determined colorimetrically by
treating the ash with nitric acid and then rendering alkaline with ammonia.
If the liquid is blue, it is compared with standard copper solution similarly
1	The test with pure alcohol as a comparison is to be made for each series of deter-
minations.
2	In some cases the higher alcohols are referred to r litre of alcohol, the numbers
obtained as above being then multiplied by 10.

